The phytochemical study of the ethanol extract from Crinum distichum Herb. was carried out using reversed phase high performance liquid chromatography and afforded a new natural flavan (1), along with (2S)-4'-hydroxy-7-methoxyflavan (2), (2R)-4´-hydroxy-5,7-dimethoxyflavan (3), hippadine (4) and hippacine(5). The structure of the new compound was elucidated using a combination of NMR and HRESI-MS analysis while the structures of the known compounds were established by comparison of their spectroscopic data with those of similar reported compounds. Compounds 2-5 also had moderate activity (32> MIC> 16 µg/mL) against methicillin resistant (MRSA) and methicillin sensitive (MSSA) Staphylococcus aureus (both Gram-positive bacteria), whilst compound 1 was inactive against these two bacterial strains (MIC>128µg/mL). None of the compounds was active against the Gram-negative bacterial strains Escherichia coli and Klesbesiella pneumoniae. The research described herein confirms once more that, plants of the Crinum genus continue to be a rich and underexploited source of new small molecules that could lead to the discovery of new bioactive compounds.
The genus Crinum (Amaryllidaceae) has attracted considerable attention due to its alkaloid content. It is an important group of plants of the Amaryllidaceae family mainly because of the valuable therapeutic uses of almost all its plant members. Many of these species are endemic of South Africa where they are used to relieve diseases as fever, urinary infections, rheumatism, sexual asthenia and intestinal helminthes [1a] . In Tonga (West Region of Cameroon) where the plant has been collected, C. distichum is used for abscess spains. Previous phytochemical investigations on the genus Crinum led to the isolation of alkaloids [1b,c], sterol [1c] and flavonoids [1d] . These studies also highlight the wide biological relevant of species members of the genus Crinum particularly, they exhibited low to strong, analgesic, antimalarial, antibacterial and antifungal activities [1d,2a] . In our continuing effort to investigate plants of the Cameroonian herbal pharma-copeia [2b], we reported herein, for the first time, the isolation, structure elucidation and antibacterial properties of the chemical constituents from the whole plant extract of C. distichum Herb.
Five compounds including a new natural flavan1 ( Figure 1) were isolated from the ethanol extract of the whole plant of C. distichum through reversed phase flash chromatography and HPLC. Their structures were determined by interpretation of their spectroscopic data and by comparison with values previously reported in the literature for 2-5. They were identified as (2S)-4'-hydroxy-7-methoxyflavan (2), (2R)-4´-hydroxy-5,7-dimethoxy-flavan (3), hippadine (4) and hippacine(5) [2c,d;1c, d] .
Compound 1 was isolated as yellow oil with specific optical rotation value MeOH (Table 1) confirmed the presence of the oxymethine at δ C 77.1 (C-2) and the two methylenes at δ C 2 9.5 (C-3) and 24.1 (C-4) . In addition, this spectrum displayed two methoxyl carbon signals at δ C 55.8 (MeO-7) and 55.5 (MeO-4'). The two methoxyl groups were located at C-7 and C-4′ based on the HMBC interractions (Table 1 ) from the proton at δ H 3.65 (3H, s, MeO-7) to the carbon at δ C 158.7 (C-7) and from the proton at δ H 3.73 (3H, s, MeO-4') to the carbon at δ C 159.4 (C-4'). The structure of the undescribed compound was established as (2S)-4',7-dimethoxyflavan.
In order to determine their antibacterial properties, the crude extract as well as the isolated compounds 1-5 were tested against two Gram-positive and two Gram-negative pathogens. The crude extract, compound 1 and hippadine (4) did not exhibited any antibacterial activities against the bacteria (MIC > 128 µg/mL) used, whilst (2S)-4'-hydroxy-7-methoxyflavan (2), (2R)-4´-hydroxy-5,7-dimethoxyflavan (3) and hippacine(5) displayed moderate activity against Gram-positive bacteria (32 > MIC > 16 µg/mL). Previous studies have reported that the number of hydroxyl groups in flavonoids can significantly influence their antimicrobial activity [3a,b] . The weak or no activity found with compounds 1 and 4 could be due to the absence of hydroxyl groups in their structures.
Experimental
General: Optical rotation was determined with a JASCO P-2000 polarimeter. Semi-preparative and preparative HPLC was performed using a Gilson GX-281 322H2 HPLC system coupled to a DAD detector and an automatic fraction collector. A Sunfire C18 column (10 μm, 10×250 mm) and (5 μm, 10×150 mm) were used in these separations. (+)-ESITOF-MS was performed as previously described [3c] . NMR spectra were recorded on a Bruker Avance III spectrometer (500 and 125 MHz for 1 H and 13 C NMR, respectively) equipped with a 1.7 mm TCI microcryoprobe. The chemical shifts are given in part per million (ppm) using the signal of the residual solvent as internal reference. The coupling constant (J) are in Hertz.
Plant material:The plant was collected in Tonga, West Region of Cameroon, in December 2013 according to its local uses. The identification was done at the National Herbarium of Cameroun (Yaoundé) by comparison with the voucher specimen kept under the number 36278/HNC. Extraction and purification: Dried material of C. distichum (1.6 Kg) was ground and extracted with ethanol (5 L) for 72h (repeated 3 times) at room temperature to yield a crude extract (20 g) after evaporation under reduced pressure. 16.1g of this extract were subjected to low resolution reversed phase chromatography (resin column) eluted with a stepped gradient of methanol-water (5-60%) as mobile phase. Eighty fractions of 10 mL each were collected and combined on the basis of their low resolution LC-MS profiles into four main fractions coded A-D. Fraction B (2.3 g) was separated by preparative HPLC eluted with gradients of acetonitrile-water (ACN-H 2 O, from 5 to 100 % acetonitrile) as mobile phase, followed by semi-preparative HPLC eluting with gradients of acetonitrile-water (ACN-H 2 O, from 35 to 100 % acetonitrile) to afford compounds 1 (1.9 mg), 2 (16.2 mg) and 3 (5.5 mg).Fraction C (1.3 g) was separated by preparative HPLC eluted with a gradient of acetonitrile-water (ACN-H 2 O, from 15 to 100 % acetonitrile) as mobile phase, followed by semi-preparative HPLC eluting with gradients of acetonitrile-water (ACN-H 2 O, from 35 to 100 % acetonitrile) to afford compounds 4 (21.9 mg) and 5 (1.9 mg). 
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